APPARATUS FOR RESTRICTING COMMUNICATION 
DEPENDING ON AREA 



BACKGROUND OF THE INVENTION 
5 1) Field of the Invention 

The present invention relates to a portable communication 
apparatus including a radio communication unit that performs 
communication over a radio wave, and particularly relates to a 
communication apparatus which can restrict the communication with the 
10 radio wave in a specific area, for example, within a hospital or an 
airplane. 

2) Description of the Related Art 

Recently, communication terminals such as wireless local area 

15 networks (LANs), cellular phones, and personal digital assistances 

(PDAs) have increasingly spread. However, radio waves generated by 
these communication terminals can cause adverse effects on 
surrounding environment. For example, in hospitals or airplanes, the 
radio waves cause adverse effect on devices around the communication 

20 terminals and, in some cases, even cause an accident that endangers 
life. Further, in conference rooms, movie theaters or concert halls, ring 
tones of arriving call from the communication terminals impede the 
silence. 

To solve these problems, communication devices and 
25 communication control devices, each of which forms a radio area and 



which controls a power of a mobile communication terminal that enters 
the radio area to be turned off, have been developed (see, for example, 
Japanese Patent Application Laid-open Publication No. 2001-218264). 
Specifically, the radio area is formed using Bluetooth wireless 
5 technology, which is a communication protocol using a lower 

transmission power than those of base stations, to thereby detect entry 
of a mobile communication terminal. If the entry of the mobile 
communication terminal is detected, an operation state of the mobile 
terminal is controlled to be changed to an OFF state. 

10 However, the conventional devices restrict communication over 

radio waves at the specific area using other radio waves. The other 
radio waves that are used to restrict may, in turn, possibly adversely 
affect devices installed in the hospital or of the airplane. For this 
reason, it is difficult to use the conventional devices so as to restrict 

15 radio waves at the specific area. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to at least solve the 
problems in the conventional technology. 

20 A portable communication apparatus according to one aspect of 

the present invention includes a radio communication unit that performs 
communication over a radio wave having a specific frequency; a 
detection unit that detects a wave that travels with a frequency that is 
different from the specific frequency, in a predetermined area, the wave 

25 being other than the radio wave; a notification unit that notifies a user of 



the portable communication apparatus a notification when the detection 
unit detects the wave, the notification indicating that the portable 
communication apparatus is present in the predetermined area; and a 
stop control unit that stops the radio communication unit from 
5 performing a communication function, according to an instruction from 
the user. 

A portable communication apparatus according to another 
aspect of the present invention includes a radio communication unit that 
performs communication over a radio wave having a specific frequency; 

10 a detection unit that detects a wave that travels with a frequency that is 
different from the specific frequency, in a predetermined area, the wave 
being other than the radio wave; and a stop control unit that stops the 
radio communication unit from performing a communication function 
when the detection unit detects the wave. 

15 A portable communication apparatus according to still another 

aspect of the present invention includes a radio communication unit that 
performs communication over a radio wave having a specific frequency; 
a detection unit that detects a wave that travels with a frequency that is 
different from the specific frequency, in a predetermined area, and that 

20 determines an attribute of the predetermined area, the wave being other 
than the radio wave; a notification unit that notifies a user of the 
portable communication apparatus a notification when the attribute 
indicates a warning area adjacent to a prohibited area, the notification 
indicating that the portable communication apparatus is present in the 

25 warning area; and a stop control unit that stops the radio 



communication unit from performing a communication function 
according to an instruction from the user when the notification is 
notified, and that stops the radio communication unit from performing 
the communication function when the attribute indicates the prohibited 
5 area. 

The other objects, features and advantages of the present 
invention are specifically set forth in or will become apparent from the 
following detailed descriptions of the invention when read in conjunction 
with the accompanying drawings. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a communication apparatus in a first 
embodiment; 

Fig. 2 is an illustration of an area detection section; 
15 Fig. 3 is a flow chart indicating processing procedures of the 

communication apparatus in the first embodiment; 

Fig. 4 is a block diagram of a communication apparatus in a 
second embodiment; 

Fig. 5 is a flow chart indicating processing procedures of the 
20 communication apparatus in the second embodiment; 

Fig. 6 is a block diagram of a communication apparatus in a 
third embodiment; 

Fig. 7 is a flow chart indicating processing procedures of the 
communication apparatus in the third embodiment; and 
25 Fig. 8 is a flow chart indicating procedures for restart processing 

4 



performed by the communication apparatus in the third embodiment. 

DETAILED DESCRIPTION 

Exemplary embodiments of a communication apparatus 
5 according to the present invention will be explained below in detail with 
reference to the accompanying drawings. In the embodiments, an 
outline and features of the communication apparatus in the 
embodiments will be explained first, communication apparatus in the 
first to the third embodiments will be explained next, and various 

10 modifications will be finally explained as other embodiments. 

The outline and features of the communication apparatus in the 
embodiments will first be explained. Fig. 1 is a block diagram of a 
communication apparatus in a first embodiment. The communication 
apparatus 10 shown in Fig. 1 is generally a portable communication 

15 apparatus (e.g., cellular phone or personal handyphone system) 

including a radio communication unit that performs communication over 
radio waves. 

This communication apparatus is mainly characterized by the 
following stop control processing. The communication apparatus 

20 detects whether the communication apparatus is present in a warning 
area based on a medium other than a radio wave traveling in the area. 
A typical of the medium is a wave that travels with a frequency in the 
area, and is, for example, an electromagnetic wave (e.g., light, infrared) 
or an ultrasonic wave. If the communication apparatus is present in 

25 the warning area, the communication apparatus notifies a user that the 

5 



communication apparatus is present in the warning area. The 
communication apparatus receives a notification of stop of functions of 
a radio communication unit from the user and stops the functions. This 
stop control processing enables the user to spontaneously restrict the 
5 radio wave at the specific area. In addition, the communication 

apparatus 10 detects whether the communication apparatus is present 
in a prohibited area by the medium other than the radio wave that 
travels in the area. If the communication apparatus 10 is present in 
the prohibited area, the communication apparatus 10 stops the 

10 functions of the radio communication unit. Therefore, the 

communication apparatus can force the radio wave to be restricted at 
the specific area. 

These main features will be explained specifically. In the 
communication apparatus 10, an area detection unit 11 detects whether 

15 the communication apparatus 10 is present in either the prohibited area 
in which radio communication should be prohibited or the warning area 
adjacent to the prohibited area based on the medium other than the 
radio wave. 

Namely, the area detection unit 11 detects in which area the 
20 communication apparatus 10 is present, the warning area 

(corresponding to an area B) or the prohibited area (corresponding to 
an area C) from a difference in frequency among illuminations A, B, and 
C shown in Fig. 2A (an area A: 60 hertz or lower, the area B: 60 hertz to 
500 hertz or lower, and the area C: 500 hertz to 5 kilohertz or lower 
25 (see Fig. 2B), and outputs an instruction corresponding to the detected 



area to a control section 13 based on a table 11a (A: standby, B: 
notification, and C: stop). 

If the communication apparatus 10 is present in the warning 
area (area B), a display section 17 and a voice input/output section 19 
5 notify a user of the communication apparatus 10 that the 

communication apparatus 10 is present in the warning area by 
displaying an image and outputting a voice, respectively. Thereafter, a 
stop reception section 14a in an operation section 14 receives a 
notification of stop of functions of a radio communication unit 12 from 
10 the user and stops the functions. 

This enables the user to urge the communication apparatus 10 
to stop the functions of the radio communication unit through the 
medium other than the radio wave and, similarly to the main features, 
the user to spontaneously restrict the radio wave at the specific area. 
15 The communication apparatus 10 may allow the user to stop the 
functions of the radio communication unit only for a predetermined 
period after the notification is notified. 

If the communication apparatus 10 is present in the prohibited 
area (area C), a stop control unit 12a in the radio communication 
20 section 12 stops the functions of the radio communication section 12. 

This enables stopping the functions of the radio communication 
unit through the medium other than the radio wave irrespective of an 
intention of the user and forcedly restricting the radio wave at the 
specific area. 

25 Further, the communication apparatus in this embodiment has 



additional features as will be listed below in relation to the main 
features. In this embodiment, if it is detected that the communication 
apparatus is out of the prohibited area and the warning area after the 
stop control processing stops the functions of the radio communication 
5 unit, a cancellation section 12b in the radio communication section 12 
cancels the stop of the functions of the radio communication section 12. 
That is, the functions of the radio communication unit can be promptly 
recovered if the communication apparatus is out of the specific area 
without the need of an operation by the user to cancel the stop of the 

10 functions of the radio communication unit. 

In this embodiment, if the stop control processing stops the 
functions of the radio communication unit, an alternative communication 
section 21 holds alternative communication over a medium other than 
the radio wave (see Fig. 4). Namely, communication can be held 

15 without generating a radio wave, so that it is possible to perform 
communication while restricting the radio wave at the specific area. 

In addition, in this embodiment, a temporary storage section 32a 
in a memory 32 receives information transmitted over the radio wave 
after the stop cancellation processing cancels the stop of the functions 

20 of the radio communication unit from the user and stores the 

information (see Fig. 6). That is, this enables the user to prepare for 
information transmitted when the functions of the radio communication 
unit are stopped and automating synchronizing the cancellation of the 
stop of the functions of the radio communication unit with the 

25 transmission of the information. 



Moreover, in this embodiment, when the stop cancellation 
processing cancels the stop of the functions of the radio communication 
unit after the stop control processing stops the functions of the radio 
communication unit incompletely at a point of a communication, a 
5 restart processing section 31 restarts the communication from the point, 
(see Fig. 6). This can dispense with starting transmission or reception 
from the beginning if the stop of the functions of the radio 
communication unit is canceled. Therefore, data can be efficiently 
transmitted and received. 

10 In a first embodiment, the communication apparatus which 

detects whether the communication apparatus is present in the 
prohibited area or the warning area based on the medium other than the 
radio wave that travels in each of the areas. The communication 
apparatus notifies, when detecting that the communication apparatus is 

15 present in the warning area, the user that the communication apparatus 
is present in the warning area. The communication apparatus also 
receives, when notifying the user of the detection, a notification of stop 
of the functions of the radio communication unit from the user and stops 
the functions. The communication apparatus stops, when detecting 

20 that the communication apparatus is present in the prohibited area, the 
functions of the radio communication unit. 

It is noted that the configuration of the communication apparatus 
in the first embodiment will be explained first, and that processing 
procedures of this communication apparatus will be explained next. 

25 The configuration of respective sections of the communication 



apparatus in the first embodiment will be explained. Fig. 1 is a block 
diagram of the communication apparatus in the first embodiment. This 
communication apparatus 10 (which assumed as a cellular phone in the 
first embodiment) basically hold the Internet communication (software 
5 download, electronic mail and the like) and conversation with a server 
or the other communication terminal through a network or a base 
station. The communication apparatus 10 basically consists of the 
radio communication section 12, the control section 13, the operation 
section 14, the memory 15, a display control section 16, the display 

10 section 17, a voice input/output control section 18, and the voice input 
/output section 19. 

Namely, in the communication apparatus 10, the radio 
communication section 12 transmits or receives data over the radio 
wave to or from the server or the other communication terminal through 

15 the network or the base station. The control section 13 controls 

various programs and various pieces of data to be input to and output 
from the memory 15. 

The operation section 14 receives a user request by a 
multi-cursor key, an operation button or the like for inputting various 

20 pieces of information when sending a mail or holding a conversion. 
The display section 17 displays a mail communication result, 
information on the conversation or the like through the display control 
section 1 6. The voice input/output section 1 9 converts an input of a 
user voice to a radio wave through the voice input/output control 

25 section 18 and outputs a voice of a user of the other communication 



terminal so as to communicate with the other communication terminal 
when holding the conversation. 

Further, as shown in Fig. 1, the communication apparatus 10 
includes, as constituent elements related to the features of the 
5 invention, an area detection section 11, the stop control section 12a, 
the cancellation section 12b, and the stop reception section 14a 
besides the basic constituent elements. The constituent elements 
related to the features of the invention will be explained. 

Among them, the area detection section 11 is a processing 

10 section that detects whether the communication apparatus 10 is present 
in the prohibited area or the warning area based on the medium other 
than the radio wave that travels in each area. To be specific, the area 
detection section 11 detects in which area, the area B or the area C, the 
communication apparatus 10 is present, based on the difference in 

15 frequency among the illuminations A, B, and C shown in Fig. 2A, and 
outputs an instruction corresponding to the detected area to the control 
section 13 based on the table 11a (see Fig. 2B). The difference in 
frequency among the illuminations is realized by using ordinary 
illuminations, inverter-based illuminations or the like. 

20 The stop control section 12a is a processing section that stops 

the functions of the radio communication section 12 when the area 
detection section 11 detects that the communication apparatus 10 is 
present in the prohibited area. As shown in Fig. 2, when the area 
detection section 11 detects that the communication apparatus 10 is 

25 present in the area C (500 hertz to 5 kilohertz or lower), the stop control 



section 12a stops the functions of the radio communication section 12 
without notifying the user of the detection (stops input and output of the 
radio wave). 

The cancellation section 12b is a processing section that 
5 cancels the stop of the functions of the radio communication section 12 
when the area detection section 11 detects that the communication 
apparatus 10 is output of the prohibited area and the warning area after 
the stop control processing stops the functions of the radio 
communication section 12. To be specific, when the communication 
10 apparatus 10 is out of the area B and the area C after the functions of 
the radio communication section 12 are stopped, the cancellation 
section 1 2b cancels the stop of the functions of the radio 
communication section 12 and restarts inputting and outputting the 
radio wave. 

15 The control section 13 controls the area detection section 11, 

the stop control section 12a, the stop reception section 14a, the display 
control section 16, the display section 17, the voice input/output control 
section 18, and the voice input/output section 19 based on instructions 
of "standby", "notification", and "stop" from the area detection section 

20 11. 

The stop reception section 14a is a processing section that 
receives the stop of the functions of the radio communication section 12 
from the user and stops the functions when the display section 17 or 
the voice input/output section 19 notifies the user that the 
25 communication apparatus 10 is present in the warning area. 



The processing procedures of the communication apparatus in 
the first embodiment will next be explained. Fig. 3 is a flow chart 
indicating the processing procedures of the communication appartus in 
the first embodiment. As shown in Fig. 3, the area detection section 
5 11 detects which area the communication apparatus 10 is present in 
based on the difference in frequency among the illuminations emitted in 
each of the areas (step S301). For example, the area detection 
section 11 detects which area the communication apparatus 10 is 
present in based on the difference in frequency among the illuminations 

10 A, B, and C (area A: 600 hertz or lower, area B: 60 hertz to 500 hertz or 
lower, and area C: 500 hertz to 5 kilohertz or lower (see Fig. 2B) and 
outputs an instruction corresponding to the detected area to the control 
section 13 based on the table 11a (see Fig. 2B). 

When the communication apparatus 10 is present in the area A 

15 (ordinary area) ("A" at step S301), the area detection section 11 stands 
by in a standby mode. When the communication apparatus 10 is 
present in the area C (prohibited area) ("C" at step S301), the stop 
control section 12a in the radio communication section 12 stops the 
functions of the radio communication section 12 without notifying the 

20 user of the detection (step S302). 

When the communication apparatus 10 is present in the area B 
(warning area) ("B" at step S301), the control section 13 outputs an 
image and a voice from the display section 17 and the voice input/ 
output section 19 through the display control section 16 and the voice 

25 input/output control section 18, respectively. By doing so, the control 



section 13 notifies the user that the communication apparatus 10 is 
present at the specific area (step S303), and controls the stop reception 
section 14a in the operation section to receive the stop of the functions 
of the radio communication section 12 (step S304). 

When the stop reception section 14a then receives the stop of 
the functions of the radio communication section 12 from the user 
("Yes" at step S305), the radio communication section 12 interrupts a 
communication processing (at step S306) and performs an error 
processing caused by communication interrupt (at step S307). When 
the stop reception section 14a does not receive the stop of the 
functions of the radio communication section 12 from the user ("No" at 
step S305), the processings at the steps S301 to S305 are executed. 

When the area detection section 11 detects that the 
communication apparatus 10 is out of the area B and the area C (the 
warning area and the prohibited area) ("Yes" at step S308), the control 
section 13 controls the cancellation section 12b in the radio 
communication section 1 2 to cancel the stop of the functions of the 
radio communication section 12 (at step S309). 

As explained above, the communication apparatus in the first 
embodiment can cause the user to urge the communication apparatus 
10 to stop the functions of the radio communication unit through the 
medium other than the radio wave and stop the functions of the radio 
communication unit at need irrespective of the intention of the user. 
Therefore, according to the communication apparatus, it is possible to 
ensure restricting the radio wave while paying attention to the user's 

14 



convenience at the specific area. In relation to this, by realizing the 
detection unit based on the difference in frequency among the 
illuminations having good versatility, it is possible to easily restrict the 
radio wave at the specific area. 

In the first embodiment, the communication apparatus detects 
both the prohibited area and the warning area, notifies, when detecting 
that the communication apparatus is present in the warning area, the 
user that the communication apparatus is present in the warning area, 
receives "stop", and stops, when the communication apparatus is 
present in the prohibited area, the functions. However, the present 
invention is not limited to this embodiment but is similarly applicable to 
an instance in which the communication apparatus detects either the 
prohibited area or the warning area and performs processings based on 
the detected area. 

In a second embodiment, the communication apparatus that 
holds alternative communication through the medium other than the 
radio wave when the stop control processing stops the functions of the 
radio communication unit will be explained. In this embodiment, the 
configuration of the communication apparatus in the second 
embodiment will be explained first and processing procedures of this 
communication apparatus will next be explained. 

Fig. 4 is a block diagram of the communication apparatus in the 
second embodiment. As shown in Fig. 4, this communication 
apparatus (which is assumed as a PDA in the second embodiment) 
further includes an alternative communication section 21 as compared 

15 



with the communication apparatus in the first embodiment. 

This alternative communication section 21 is a processing 
section that holds alternative communication through the medium other 
than the radio wave when the stop control processing stops the 
5 functions of the radio communication section 12. To be specific, the 
alternative communication section 21 transmits or receives data through 
a repeating device connected to a network such as the Internet or a 
base station over an infrared ray. 

The processing procedures of the communication apparatus in 

10 the second embodiment will next be explained. Fig. 5 is a flow chart 
indicating the processing procedures of the communication apparatus in 
the second embodiment. As shown in Fig. 5, when the alternatively 
communication can be held while the stop control processing stops the 
functions of the radio communication section 12 ("Yes" at step S501), 

15 the alternative communication section 21 establishes a connection with 
the repeating device (at step S502). 

The alternative communication apparatus 21 restarts 
communication through the medium other than the radio wave (at step 
S503). To be specific, when the stop control processing is performed 

20 while the radio communication section 12 is transmitting data, the 

alternative communication apparatus 21 transmits the data starting at 
an interrupted packet to the repeating device over infrared. When the 
stop control processing is performed while the radio communication 
section 12 is receiving data, the alternative communication apparatus 

25 21 requests the repeating device to restart transmitting the data starting 



at the interrupted packet over the infrared. 

Thereafter, the area detection section 11 detects whether the 
communication apparatus 10 is out of the area B and the area C (the 
warning area and the prohibited area) (at step S504). When the 
5 communication apparatus 10 is not out of the area B and the area C 
("No" at step S504), the processings at the steps S501 to S504 are 
executed. When the communication apparatus 10 is out of the area B 
and the area C ("Yes" at step S504), the control section 13 controls the 
cancellation section 12b in the radio communication section 12 to stop 

10 the functions of the radio communication section 1 2 (at step S505). . 

As explained above, when the communication apparatus is 
present at the specific area, the alternative communication unit 
performs communication without generating the radio wave. Therefore, 
it is possible to perform communication while restricting the radio wave 

15 at the specific area. 

In this embodiment, an instance in which the infrared is used as 
the alternative communication unit has been explained. However, the 
present invention is not limited to this embodiment but is similarly 
applicable to an instance in which an ultrasonic wave is used as the 

20 alternative communication unit. 

In a third embodiment, the communication apparatus that 
receives information transmitted over the radio wave from the user after 
the stop control processing stops the functions of the radio 
communication unit and stores the information will be explained. In 

25 addition, the communication apparatus which restarts communication 



over the radio wave halfway along transmission or reception when the 
stop cancellation processing cancels the stop of the functions of the 
radio communication unit, will be explained. In this embodiment, the 
configuration of the communication apparatus in the third embodiment 
5 will be explained first and the processing procedures of this 
communication apparatus will be explained next. 

Fig. 6 is a block diagram of the communication apparatus in the 
third embodiment. As shown in Fig. 6, this communication apparatus 
(which is assumed as a PDA in the third embodiment) further includes a 

10 restart processing section 31 and a memory 32 as compared with the 
communication apparatus in the second embodiment. 

The restart processing section 31 restarts communication over 
the radio wave halfway along transmission or reception when the stop 
cancellation processing cancels the stop of the functions of the radio 

15 communication section 12 after the stop control processing stops the 
functions of the radio communication section 12. To be specific, when 
the communication is interrupted while the radio communication section 
12 or the alternative communication section 21 is transmitting data, the 
restart processing section 31 performs a processing for causing the 

20 radio communication section 12 to restart transmitting the data starting 
at an interrupted packet. When the communication is interrupted while 
the radio communication section 12 or the alternative communication 
section 21 is receiving data, the restart processing section 31 requests 
the server to restart transmitting the data starting at the interrupted 

25 packet. 



The memory 32 is generally a storage unit that stores various 
programs and various pieces of data. In the memory 32, the 
temporary storage section 32a receives information transmitted over the 
radio wave from the user after the stop cancellation processing cancels 
5 the stop of the functions of the radio communication section 12 and 
stores the information. For example, while a doctor is examining a 
patient (while the functions of the radio communication section 12 are 
being stopped), the temporary storage section 32a in the memory 32 
can temporarily store patient's conditions and the like (information 

10 transmitted after the stop cancellation processing). 

The processing procedures of the communication apparatus in 
the third embodiment will next be explained. In this embodiment, 
"storage processing" for temporarily storing transmitted information will 
be explained first and then "restart processing" for restarting 

15 communication over the radio wave halfway along transmission or 
reception will be explained. 

Fig. 7 is a flow chart indicating procedures for the storage 
processing performed by the communication apparatus in the third 
embodiment. As shown in Fig. 7, the temporary storage section 32a in 

20 the memory 32 receives information transmitted over the radio wave 
after the stop cancellation processing cancels the stop of the functions 
of the radio communication section 12 from the user and stores the 
information (at step S701). 

Namely, when the functions of the radio communication section 

25 12 are stopped, the temporary storage section 32 temporarily stores the 



information (data instructed and input by the user from the multi-cursor 
key, the operation button or the like or the data left by the stop control 
processing performed halfway along data transmission). 

When the area detection section 11 detects that the 
5 communication apparatus 10 is out of the area B and the area C (the 
warning area and the prohibited area) ("Yes" at step S702), the control 
section 13 controls the cancellation section 12b in the radio 
communication section 1 2 to cancel the stop of the functions of the 
radio communication section 12 (at step S703). 
10 Thereafter, when the temporary storage section 32a in the 

memory 32 stores data stores data ("Yes" at step S704), the control 
section 13 controls the data stored in the temporary storage section 32a 
in the memory 32 to be transmitted to the radio communication section 
12 (at step S705). 

15 As explained above, the storage processing enables the user to 

prepare for the information to be transmitted while the functions of the 
radio communication unit are stopped, and enables automating 
synchronization of cancellation of the stop of the functions of the radio 
communication unit with the transmission of information. 

20 Fig. 8 is a flow chart indicating procedures for the restart 

processing performed by the communication apparatus in the third 
embodiment. As shown in Fig. 8, when the area detection section 11 
detects that the communication apparatus 10 is out of the area B and 
the area C (the warning area and the prohibited area) ("Yes" at step 

25 S801) and alternative communication is being held ("Yes" at step S802), 



the alternative communication section 21 interrupts the communication 
processing (at step S803) and performs an error processing caused by 
communication interrupt (at step S804). 

The control section 13 controls the cancellation section 12b in 
5 the radio communication section 12 to cancel the stop of the functions 
of the radio communication section 12 (at step S805). The radio 
communication section 12 establishes a connection with the server (at 
step S806). 

Radio communication is restarted halfway along transmission or 

10 reception (at step S807). To be specific, when the communication is 
interrupted while the radio communication section 12 or the alternative 
communication section 21 is transmitting data, the restart processing 
section 31 performs a processing for causing the radio communication 
section 12 to restart transmitting the data starting at the interrupted 

15 packet. When the communication is interrupted while the radio 

communication section 12 or the alternative communication section 21 
is receiving data, the restart processing section 31 requests the server 
to restart transmitting the data starting at the interrupted packet. 
As explained above, the restart processing makes it 

20 unnecessary to transmit or receive the data from the beginning when 
the stop of the functions of the radio communication unit is canceled. 
Therefore, the data can be efficiently transmitted and received. 

The embodiments of the present invention have been explained 
so far. However, the present invention may be carried out by various 

25 other embodiments within the scope of a technical concept defined by 



the claims besides the embodiments explained. 

In the first to the third embodiments, the instances of applying 
the present invention to the cellular phone and the PDA have been 
explained. However, the present invention is not limited to the 
5 embodiments but is also applicable to all of radio communication 
devices such as Bluetooth products or wireless LAN products. The 
constituent elements of the communication apparatus shown in Figs. 1, 
4, and 6 are merely functionally conceptual and the communication 
apparatus is not required to be constituted physically as shown in Figs. 

10 1,4, and 6. All of or part of the constituent elements can be 

functionally or physically distributed or integrated by arbitrary units 
according to various loads, a state in which the communication 
apparatus is used or the like. 

In the first to the third embodiments, the difference in frequency 

15 among the illuminations has been explained as the medium other than 
radio waves during detection. However, the present invention is not 
limited to the embodiments but similarly applicable to instances of using 
the infrared ray and the ultrasonic wave. Further, the processing 
procedures, the control procedures, the concrete names, information 

20 including various data and parameters (e.g., the difference in frequency 
among the illuminations) can be arbitrarily changed unless specified 
otherwise. 

Although the invention has been described with respect to a 
specific embodiment for a complete and clear disclosure, the appended 
25 claims are not to be thus limited but are to be construed as embodying 



all modifications and alternative constructions that may occur to one 
skilled in the art which fairly fall within the basic teaching herein set 
forth. 
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